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Effect of Composition on Cutting Characteristics of Ti(C,N) Cermet Tool
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ABSTRACT
]

When WC and group IV elements are added to Ti(C,N)-Ni substrate, microstructures of the cermet is changed.
The microstructure gives direct effect on the property of the material. In this study, the amount of WC and group
IV elements of Ti(C,N) cermet tool was investigated. The composition of WC was changed from 5 to 20wt% to
determine the effect of WC on the cutting performance of cermet tool. The more WC was added, the longer the
tool life of the cermet tool was. The cermet with 20wt% WC showed the best fracture toughness. The effect of
group IV elements; ZrC, ZtN and HfC was also investigated by adding each of them to manufacture the cermet
tool with fixed 14wt% WC composition. The cermet with 1wt% ZrC and 14wt% WC showed the best cutting

performance among the investigated cermet tools.
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Table 1 Characteristics of powders

Powder Parti(c LEI:) size Manufacturer
Ti(Co7,No) 3~5 Kenametal
wC 1.88 H.C.Starck
Ni 4.2 Novamet
C - H.C.Starck
ZN - H.C.Starck

HfC 11.2 Aldlich

Table 2 Chemical composition and sintering condition

of cermet
Tool materials [  Chemical composition (wt%) sime.ri ne
condition
TW-S Ti(Con7No3)-SWC-20Ni 1510C/1hr
TW-10 Ti(Coo.7No.3)- 10WC-20Ni 1510 C/1hr
TW-15 Ti(Coo.1No3)-15WC-20Ni 1510C/1hr
TW-20 Ti(Coo7No3)-20WC-20Ni 1510°C/1hr
TW-14-ZtIC || Ti(CooNo3)-14WC-1ZrC- 20Ni 1450 C/1hr
TW-14-ZtIN Ti(Coo.7No3)-14WC-1ZrN- 20Ni 1450C/1hr
TW-14-HfC | Ti(CoosNos)-14WC-1HFC- 20Ni 1450 C/1hr
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Fig. 3 Hardness of TW-series cermet
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Fig. 4 Fracture toughness of TW-series cermet

Table 3 Cutting conditions

Milling Turning
Cutting speed 200m/min 160m/min
Feed rate 0.2mm/rev 0.2mmvrev
Depth of cut Imm 0.5mm
Workpicce SM45C, SCM440 SM45C
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TW-20

Fig. 5 SEM micrographs of TW-series cermet
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Fig. 6 Flank wear curves of TW-series and
commercial inserts in turning of SM45C
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